







GPM Mission Design 
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Notional International Constellation Architecture 
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Relevance of Global Water Cycle 
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Observing Simulation System Experiment (OSSE) for 
Orthodox 8-Member Sun-Synchronous Constellation 
Producing Global 3-Hour Sampling 

[Flown at Two Swath Widths] 



Rainfall Deviations (satellite sampled minus fully sampled in mm day 1 ) 
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Quantification & Interpretation of Required Precipitation Accuracy in 

Context of Tolerable Energy Flux Error 
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TRMM-EOS Era: Worst Case Revisit Time Is ~ 6 hours 
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“ Improving Precipitation Retrievals 

M 

Cloud Macrophysical & 

Microphysical Fundamentals 
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Resolution Above All Else because Beamfilling Error Rules! 
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Hurricane Bonnie at 19 GHz 
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Global Water Budget & Water Cycle 

General Equation 
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Fully-Averaged Monthly Framework 
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Diurnally-Averaged Monthly Framework 
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Summary of Water Budget Calculations 
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Error Characterization (Precision) 

J(x) = (x b -x) T F 1 (x b -x) + (y°- H(x)) T ( 0 + P) 1 (y° - H(x)) 
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Average Liquid Water Path, Ice Water Path, & Rainrate 

Hurricane Bonnie ( £ 98), Genova MCS ( £ 92), Friuli MCS ( £ 98), & Piemonte ETS (‘00) 
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gyp Between-Storm & Storm-Specific-Time Differences in 

TrT Vertically-Distributed Microphysical & Vert-Velocity Properties 
SPM [Rain Drops & Graupel Particles] 
















Kp Storm-Specific/Inter-Storm Differences in 

gp M Vertically-Distributed Microphysical Properties 

[Rain Drops] 
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GPM Core Satellite with GPM Microwave Imager (GMI) & 
Dual-Frequency Precipitation Radar (DPR) 
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P Top Panel: TRMM Measurement of Hurricane Bonnie (8/22/98) 

[ based on TRMM Comb Alg 2B31 with resolution enhancement & mass-weighted mean adj 
Qpm drop diameter (D") assumed to decrease from surface to freezing level ] 

Middle Panel: Single-Frequency TRMM Combined Retrieval Algorithm 

[ restricted to retrieve invariant D" with altitude ] 
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Potential GPM Validation Sites 

























Error Characterization (Accuracy) 
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